Research background: Poverty, unemployment, literacy and per capita income are intertwined. However, there seems to be a disconnect between literacy and good living in Nigeria. Purpose: This study investigated the dynamic relationship between poverty, unemployment, literacy and per capita income in Nigeria by examining the impact, shocks and responses among these identified variables.
Introduction
Poverty has no generally acceptable definition. It may be viewed from both economic and social perspectives which cannot be easily quantified. Poverty is one of the universal challenges that are threatening the life and properties of the citizens of developing nations including Nigeria. It has also been identified as the main cause of social evils in society. One who finds it difficult to meet the minimum level of economic welfare and lacks the fundamental means of satisfying basic needs is said to be in poverty (Adedokun, Adeyemo, 2008) . M.A. Illiyasu, A. Hamidu (2006) identified the fundamental needs in life to include clothing, food, shelter, health, education and recreation. Thus, any individual who is unable to acquire these basic needs of life is living in poverty.
Nigeria was ranked high among the countries whose citizens are faced with poor housing, malnutrition, unemployment, diseases, lack of portable water, low literacy, gender and income inequality which are indicators of poverty (Oni, 2010) . The resultant effect of poverty is insecurity which has led to loss of life and properties. The National Teachers' Institute (2008) defined poverty as the various economic situations where individuals are unable to cope with the condition of living in society in terms of feeding, shelter, clothing and education. The World Bank (2005) opined that literacy is cherished as the basis for economic progression and social mobility. It reduces poverty by enhancing the efficiency of the work force. The multiplier effect of such efficiency leads to economic growth. This economic growth is expected to transform into higher per capita income thereby reducing the poverty level. S.B. Thapa (2010) opined that the lack of necessary education could, in itself, be viewed as poverty. Investment in education is privately and socially profitable because of its potency against poverty (Thirlwall, 2006) . Accordingly, poverty, illiteracy, unemployment and low per capital income, may be viewed as intertwined. In other words, wealth, literacy, employment and high per capital income may not unconnected.
Nigeria as a nation is endowed with diverse human and material resources and yet poverty is increasing, employment is rising and per capital income is dwindling. In 2010 the literacy rate according to the National Bureau of Statistics was estimated to be 61.3% and currently it is estimated to be 74.7%. However, the National Bureau of Statistics-NBS (2015) established that the poverty and unemployment rates were 70 and 28% respectively which were widely spread with around 126 million Nigerians living below $1 a day. Thus, based on these statistics, there seems to be a disconnect between literacy and good living in Nigeria. Hence the study presents an empirical investigation on the interrelationship between poverty, unemployment, literacy and per capital income in Nigeria by examining the impact, shocks and responses among these identified variables. The following sections are literature reviews, research methods, analysis and a discussion of the results and a conclusion and recommendation.
Literature Review
The connection between education and employment was established previously by Jensen and Verner (1996) in their duration models that the chance of getting employed increases with the length of education. In addition, studies have also linked high literacy with high wages and income (Jensen, Holm, 2000) and unemployment with poverty (Marichen, Ignatius, 2015) .
Empirically, M. Ravallion (2006) examined the effects of per capital income as a measure of economic growth on poverty in India and China in 1980-2000. The study revealed that economic growth reduced poverty in the two countries and income inequality reduced the effectiveness of poverty reduction. It was further emphasized that poverty reduction needed the combination of economic growth and income inequality reduction. R.A. Hakim, N.A.A. Razak and R. Ismail (2010) examined the causal relationship of social capital and poverty in Malaysia using the logit model. The result showed that social capital played a significant role in poverty reduction. It was further revealed that social capital, human capital, physical capital, age and gender of the head of the household, size of the household also play a significant role in poverty alleviation. Thus, institutional and human capital development helps in reducing poverty.
H.M. Sabir, Z. Hussain and A. Saboor (2006) carried out a study to examine the status of poverty in Pakistan. The study used 300 samples of randomly selected small farmers and the analysis was done using a descriptive analytics technique. The result revealed that education as a factor reduced poverty. The result further revealed that the old age of the head of household, large size of the household, small output and low price, inadequate infrastructure and high dependency ratio were the determinants of high poverty in Pakistan. Also, it was discovered that gender inequality used in assessing education facilities enhances poverty level and hinders economic growth thus limit per capita income. Also, M. Ali and M. Nishat (2010) (2010) examined the determinants of rural poverty in the South-West. The sample of 500 subsistence farmers selected for the study were analysed using the probit model to establish factors that influence the probability of households escaping chronic poverty. In the study, it was found that access to micro-credit, education, participation in agricultural workshops or seminars, livestock asset and access to extension services significantly influence the probability of households escaping chronic poverty. On the other hand, female headed households and distance to a market increases the probability of prevailing chronic poverty while gender disparities in property rights in favour of women empowerment through legal rights to property act and serve as a key to chronic poverty ameliorating factors among farming communities. Similarly, H. Ibrahim and H.S. Umar (2008) assessed the determinants of poverty as well the poverty coping strategies among farming households in Nasarawa State, Nigeria. The study employed a simple random sampling technique to select 150 farming households. The study revealed that the incidence of poverty among the sampled households was high. It was also shown that showed that an inverse relationship exists between unemployment and gross domestic product which in turn reduced the workforce per capita income. Additionally, A.S. Bakare (2010) examined the determinants of urban unemployment in Nigeria. The variables used include level of unemployment, demand for labour, labour supply, population, inflation, capacity utilization, gross capital formation and nominal wage rate. The parsimonious error correction mechanism obtained from the result revealed that the rising nominal wages and the accelerated growth of population which affected the supply side through a high and rapid increase in the labour force relative to the absorptive capacity of the economy appear to be the main determinant of high unemployment in Nigeria. Thus, unemployment increases as a result of the inability to develop and utilize the nation's manpower resources effectively. H.S. Ahmad and M.Z. Imam (2013) examined the causal relation between poverty and education in Nigeria (1970 Nigeria ( -2009 using the Autoregressive Distributed Lag technique. The results of the study revealed a causal relationship between poverty and education during the period under study. Specifically, in the short-run, it was observed that an improvement in educational attainment does not reduce poverty. Thus an improvement in the standard of education provided in Nigeria is needed so that education can play its role of improving welfare and reducing poverty. Furthermore, J.N. Ejikeme (2014) investigated the relationship between unemployment, poverty and the insecurity of lives and properties in Nigeria. The primary objective of the study was to ascertain whether the increased wave of violence in Nigeria was as a result of unemployment and poverty. The study stressed that unemployment and poverty are a universal phenomenon, not necessarily a peculiar characteristic of any particular segment of society.
The study revealed that unemployment and poverty have a direct link to security challenges in Nigeria. Thus, the need for a radical reform in the areas of skill acquisition centres, agricultural development schemes for the creation of employment opportunities and holistic restructuring of peace building mechanisms to curb these social ills and the repositioning of a drifting nation to a more purposeful track. O.D. Adekoya (2018) examined the relationship between the elements of human capital development and poverty alleviation in Nigeria, from 1995-2017. It investigates the causal relationship between the human capital development explicitly measured on health and education and its impact on poverty alleviation measured by per capita income over the period of the time stated. The study uses the Granger causality test to determine whether the elements of education and health care have any effect(s) on per capita income.
The result indicates that there is no causality either uni-directional or bi-directional between government expenditure on education and health, infant mortality, gross enrolment ratio and per capita income but cases of uni-directional causality existed for literacy rate, life expectancy, and per capita income. Therefore, it can be suggested that the government should ensure that it invests more in education and health as they are essential factors that can help in alleviating poverty. However, the dynamic relationship between poverty, unemployment, literacy and per capita income were examined in this study. While previous studies in Nigeria have attempted to check the effect of one or more of these variables on the other(s), they have not unravelled the interrelationship among them.
Research Method

Data
For the vector autoregressive investigation of the dynamic of poverty in relation to the unemployment, literacy and per capital income in Nigeria, the study employed time series data over a fifteen year period from 1991 to 2015. The Vector Autoregressive model enables interaction among all the variables in the system. Data on poverty, unemployment and literacy, expressed in percentages, were extracted from the National Bureau of Statistics (2017) and per capita income was extracted from the World Bank Annual Report (2017). Poverty was measured as the proportion of individuals whose average expenditure per day was less than a dollar (MDG Handbook, 2012) . The unemployment rate was measured as the ratio of the active labour force that were willing to work and looking for job but without a job to total active labour force in the population expressed in percentages. Literacy is the proportion of individuals in the population that attained secondary education and the per capita income was computed as the ratio of total gross domestic product to total labour force expressed in percentages. The necessary VAR models and diagnostics techniques required for taking decisions and arriving at an acceptable conclusion is specified below.
Model Specification
The Vector Autoregressive (VAR) model is a widely used econometrics technique for modelling a multivariate time series. The VAR model and simultaneous equation model (SEM) look the same, but in specifying the VAR model, few and weak restrictions are imposed (Sims, 1980 and Chowdhury, 1986) . VAR has provided a vital tool for analysing dynamics among time series processes because of its attractive features. W.D. Mcmillin (1991) and M. Lu (2001) opined that VAR models are made of sets of relationship that contain both the lagged values and the current values of all system variables. VAR models have been used empirically in many investigations such as: T. Park (1990) used VAR models to forecast the U.S cattle market, D.A. Bessler (1984) used VAR models to study Brazilian agricultural prices, industrial prices and money supply and M.S. Kaylen (1988) 
where:
vector of constants permitting the possibility of a non-zero mean E(Y t ),
The Covariance matrix Σ u is assumed to be non-singular, implying its determinant exists.
Y t is a stable VAR(P) process if det(I
The unrestricted vector autoregressive model in linear form is presented and given below:
POVR 
Lag Length Selection Model
The optimal lag length (p) is determined using the following criteria and p is chosen to be the order that minimizes the criterion given as follows: 
Forecast Error Variance Decompositions (FEVDs)
After identifying the innovation that drive the system, forecast error variance decomposition was used as a tool for further interpretation of the VAR model. Consider the FEVD model:
where, Λ is a diagonal matrix with λ 1 and λ 2 the eigen values of the matrix β. T is a matrix with corresponding eigen vector x 1 and x 2 :
The response of element i, to a shock in element j, k periods ago are given by:
where a ij and b ij are determined by the elements of T and T -1 .
When there is a change in one innovation (error) such that other contemporaneous values of the innovations are fixed, it must be noted that changes in errors in the same time period will be correlated if the variance covariance matrix is not diagonal. Error correlations are to ensure that movements in one innovation are associated with movements in the others such that more than expected an increase in the unemployment rate (a positive error), for instance, makes one think more likely that it will result in more poverty (a positive error). Thus, the need for a decision on how to handle this contemporaneous correlation.
Impulse Response Functions (IRF)
The Impulse Response Function is used to determine the extent of responsiveness of every endogenous variable to a shock in its own value and in every other variable over time. In this study, the impulse response analysis was employed to disclose the interaction between poverty rate, unemployment rate, literacy rate and the capita income within the VAR model. IRF is given as:
This equation expresses changes in Y t given that a change had occurred in the residual.
Plotting the IRF maps at the "cyclic" created in all variables given the 'shock' in one variable:
Analysis and Discussion of the Results
Lag Selection
It is better, to determine the optimal number of lags to be employed by the VAR approach before a further estimation. Table 1 shows the results of the vector autoregressive lag length required for this study. From the results, the vector autoregressive lag order of four (4) is selected due to the statistical significant of the Akaike information criterion, the Schwarz information criterion and Hannan-Quinn information criterion values of -15.03528, -11.65301
and -14.30124 respectively at a 5% level of significance. It was on this basis that a vector autoregressive of lag order four (4) was put in this study. Table 2 shows the result of the VAR model of the dynamics of poverty in Nigeria with the coefficient of parameters and [t-statistic]. It was discovered that poverty at lag one and two, unemployment at lag three and four, literacy at all lags and per capita income at lag three have a direct relationship with the current level of the poverty situation in Nigeria. Specifically, one per cent improvement in the poverty, unemployment, literacy and per capita income at the identified lags worsen the current level of poverty in Nigeria by 6.11, 19.47, 6.66, 10.43, 24.32, 92.42, 222.66, 176 .72 and 155.58% respectively. However, poverty at lag three and four, unemployment at lag one and two, per capita income at lag one, two and four have an inverse relationship with the current level of poverty. This implies that poverty, unemployment, per capita income at these lags reduces the current poverty level by 21.69, 41.14, 5.01, 9.15, 324.60, 221 .17 and 726.44% respectively. Per capital income except at lag three appear to have the expected reducing effect on poverty but this is not supported by unemployment, an indication of unequal distribution of wealth or income in the economy. The adjusted R-Square revealed that 65.7, 84.2 49.5 and 88.8% variations in the current level of poverty, unemployment, literacy rate and per capita income respectively can be explained by their lags and the F-statistic values of 3.39, 7.68 and 10.86 ˃ 3.22, the critical value at 5% level of significance revealed the significance and adequacy of the VAR model. 
Result of the VAR Estimation
Variance Decomposition of the Economic Variables
The proportion of forecast error variance in a variable that is explained by innovations in itself and the other variables can be measured by variance decomposition. The technique breaks down the variance of the forecast error for every variance following a shock to a given variable and in this way determines variables that bear the strong effect of the shocks. Table 3 shows that variation in all the variables resulted from their own shocks. The shocks resulting from poverty ranged from 100% in the first period through 26.15% in the fifth period and finally to 17.66% in the tenth period. Apart from poverty past values, unemployment rate, literacy rate and per capita income are also responsible for variation in poverty. Initially, unemployment has no impact until the fifth period when its contribution rose from 55.98% to 61.16 in the eighth period and finally to 67.10%. Also, literacy and per capita income have no effect in the first period but rose to 15.06 and 2.81% respectively in the fifth period. The shocks in literacy further increased to 22.01% while shocks in per capita income declined to 1.12 in the eighth period. Finally, the shocks in literacy and per capita income stood at 13.60 and 1.64% respectively to shocks in poverty in the tenth period.
Impulse Response
Impulse response was estimated to quantify the responsiveness of variables to structural changes in the system. In this research the response of poverty to a shock in unemployment, literacy and per capita income were observed and depicted in the graph (Figure 1 ).
The impulse responses for all of the ten periods were given in Figure 1 . 
Conclusion and Recommendation
The main aim of this research was to examine the dynamic relationship that exists between poverty rate, unemployment rate, literacy rate and per capita income in Nigeria for a period of twenty five years using a VAR model. Based on the findings, it was established that literacy failed to be a vital tool for poverty reduction against the belief that literacy increases the probability of being employed, creating a better means of a livelihood and earning more than uneducated individuals. This study is not consistent with H.M. Sabir, Z. Hussain and A. Saboor (2006) in Pakistian but it supports H.S. Ahmad and M.Z. Imam (2013) in Nigeria. The high rate of unemployment may be the reason for increasing the effect of education on poverty.
The study also revealed that the high rate of unemployment worsens the poverty situation.
The lags between poverty and unemployment imply that unemployment did not immediately transmit to poverty. This may be because many school leavers depend on their parents for some time (McDonald, 1993) . This suggests that there is time lag between the time a student completes his/her education and the time the student becomes independent, and begins to feel the effect of unemployment. A. Barr, L. Miller, and P. Ubenda (2016) opined that unemployment has a number of socio-economic, political and moral consequences and this could lead to low productivity and chronic poverty. The findings of this research imply that the high rate of poverty in Nigeria reflects the high level of unemployment that has ravaged the country during the period under study. Moreover, the developmental policy of the government to effectively tackle the menace of poverty or raise the level of per capita income will still require resolving the illiteracy and unemployment problem. In conclusion, the use of VAR in this study is novel to the subject area in Nigeria and it brings out the dynamic relationship among the variables under consideration. VAR may also be applied by future researchers using quarterly or monthly data as more and more data becomes available.
